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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wariishi et al. (US Patent 6376765) in view of Osuka (WO 02/14322). Since the 
publication of Osuka is in Japanese, citations below are given to the U.S. Patent 
6812343 that issued from US National Stage entry of this international application, 
which is an accurate translation. Also, a machine translation of this publication is 
attached to support the citation of the Examiner. 

Regarding claims 1-7, 9-10, as seen in Figure 1, Wariishi et al. disclose a dye- 
sensitized solar cell comprising a semiconductor layer 20, on which a sensitizing dye 
having an acidic group-containing porphyrin disposed; an electrolyte layer (or charge 
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transport layer 30) between counter electrodes 10 and 40. The porphyrin structure has 
acidic substituents. (See Figure 1, col. 29 formulas R-15 and R-16). 

Regarding claim 8, Wariishi et al. describe the semiconductor comprising an 
oxide semiconductor. (See col. 24 lines 19-26). 

Regarding claim 11, Wariishi et al. describe the semiconductor layer and the 
electrolyte layer are provided between a transparent base having a transparent 
conductive film and a conductive base serving as a counter electrode of the transparent 
base, and electric energy is generated between the transparent conductive film and the 
conductive base by a photoelectric conversion. (See Figure 1 and col. 22 lines 13-68 
and col. 23 lines 1-56). 

Wariishi et al. do not teach using a sensitizing dye having an acidic group 
containing porphyrin polymer with formulas as shown by the Applicant. 

Osuka teaches using porphyrin polymer having an acidic group-containing 
porphyrin polymer, (See general formula 1 and col. 3 lines 64-68 and col. 4 lines 1-64). 
As M is 2H (See col. 3 line 30), the general formula 1 of the reference is equivalent to 
the general formulas in the instant claims 1 and 3. As M is a complex with metal group 
A (See col. 3 lines 30-36), the general formula 1 of the reference is equivalent to the 
general formulas in instant claims 2 and 4. Osuka also teaches n is an integer bigger 
than 2. (See col. 3 line 12), R1-R24 are respectively selected independently from the 
group consisting of hydrogen, carboxyl group, sulfonic acid (See col. 2 lines 64-68), 
carboxylic acid ... (See col. 3 lines 1-11), M is the metal complex comprising Zn, Mg, Ca 
... (See col. 3 lines 42-36). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the device of Wariishi et al. by using porphyrin polymer 
as taught by Osuka, because it would provide rapid non-coherent excitation energy 
transfer hopping and lack of an energy sink that blocks the energy transfer. (See col. 1 
lines 61-68) 

Response to Arguments 

Applicant's arguments filed 8/10/2007 have been fully considered but they are 
not persuasive. 

Applicant argues that the combination of Wariishi and Osuka is improper, 
because Osuka describes the properties of linked porphyrin arrays for use as 
conductive molecules or wires. Applicant further argues that Osuka does not suggest 
that linked porphyrin arrays would have been capable of performing photoelectric 
conversion. The Examiner replies that Wariishi et al. teach that the dye absorbs light to 
generate electrons then conducts the electrons to the semiconductor fine particles. (See 
765 col. 25 lines 58-67). It is true that Osuka teaches using linked porphyrin arrays for 
conductive molecules, or molecular wire in a realistic molecular scale (See col. 1 lines 
61-67 bridging col. 2 lines 1-10) because, as the dye absorbs light to generate 
electrons, it has to transfer or conduct the electrons to the semiconductor particles as 
taught by Wariishi et al.. Osuka also teaches that the porphyrin polymers, or linked 
porphyrin arrays, can be explored based on a strong absorbance in the visible region. 
(See col. 1 lines 46-52). Therefore, Osuka teaches linked porphyrin arrays, or porphyrin 



Application/Control Number: 10/519,887 Page 5 

Art Unit: 1753 

polymers, that are capable of performing photoelectrical conversion such as absorbing 
light and conducting electrons like a dye. The Examiner maintains that use of porphyrin 
polymers taught by Osuka in the dye-sensitized solar cell of Wariishi et al. would clearly 
have been obvious to a skilled artisan. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh-True Trinh whose telephone number is 571-272- 
6594. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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